INTRODUCTION
Morphological diversity among workers within ant colonies has its basis in allometry (H611dobler and Wilson 1990 ). Physical castes (alternatively "subcastes"--often labelled minors, medias, and majors [soldiers] on the basis of size) have traditionally been defined with reference to peaks in the worker size-frequency distributions of polymorphic species.
According to Oster and Wilson (1978) , Daceton has one of the most elaborate systems of physical castes among the ants. The only species in Daceton, D. armigerum ( Fig. 1 ) is examined here in detail. We show that Daceton workers, though polymorphic, cannot be split into physical (sub)castes using multimodality in sizefrequency curves and allometry (Wilson 1953 ). Application of the terms "caste" and "subcaste" to workers is critically reviewed.
MATERIALS, METHODS AND RESULTS
A Daceton armigerum colony was collected in its entirety on (Wheeler 1991) .
The size-frequency distribution of adult workers is affected by size-related mortality factors (Calabi and Porter 1989) . Worker pupae serve as better indicators of developmental mechanisms (Wheeler 1991) . Preserved pupae from our colony tended to be crumpled, making measurements unreliable; however, roughly dividing the pupae into three size classes by eye indicated to us that they were probably similarly distributed in size to adults, with no skewing towards larger size classes.
Three measurements were made on 98 workers to the nearest 0.01 mm: 1) head width--maximum distance between the anterior margins of the eyes when viewed in perfect full face (H611dobler and Wilson 1990) ; 2) distance between the tips of the humeral spines; and 3) distance from the posterior margin of the left eye to the most posterior reach of the temporal lobe on the same side of the head, with the head positioned in perfect full face view. Regressions between each pair of these characters, while nonisometric, were clearly linear--without any shifts in slope. Thus the allometry was consistently monophasic (Wilson 1953; Fig. 2), providing no basis for distinguishing subcastes.
DISCUSSION: WORKER CASTESmOR SUBCASTES?
The notion that workers of polymorphic species can be classified into "castes" or "subcastes" has been crucial to comparative studies of ant sociality. Yet when workers vary continuously in size, castes defined in terms of size-frequency distributions may not be comparable across taxa. Consider the rare size classes, which are typically used to delimit castes. These occur at the tails of a distribution, and, in species with multimodal size-frequency curves, at intermediate sizes. Such workers could be 1) suboptimal in performance, and so eventually might be lost entirely, as implied by Wilson's 1953 Psyche [Vol. 98 Certain Pheidole species may be exceptions (Patel 1990 ) because majors have extremely broad behavioral repertoires that differ little from minors. We suggest, however, that these majors also serve specialized roles that have gone undetected.
"Subcaste" should be restricted to more artificial divisions of a size continuum. If subcastes are designated in terms of multimodality in the size-frequency distribution of full-grown colonies, only one of the four ant genera with species having an extreme worker size variation (e.g., Pheidologeton diversus: Moffett 1987a) has two worker castes, one of which can be split into two or perhaps three subcastes (the complete worker size-frequency distribution of P. diversus, which has not been presented before in one figure, is shown with a discussion of the data in Fig. 3) . Eciton (i.e., E. burchelli : Franks 1985) has one worker caste divisible into three or perhaps four physical subcastes. The other genera, Atta (Wilson 1980 (Wilson , 1983 (Fig. 4) ; anyone investigating polyethism would be well served to designate ants smaller than this as the minor worker subcaste (which carries out a preponderance of within-nest activities: Wilson 1962) .
Such divisions are each researcher's prerogative; definitions could vary even between papers on one species (depending on convenience for the topic under discussion). For example, physical subcastes in Atta might be recognized on the basis of behavior or allometry, or defined in terms of hypotheses about the underlying developmental programs (as argued by Wheeler 1991) . Fig. 3 (opposite) . Worker size-frequency distributions in a Pheidologeton diversus colony from Singapore (below and left) and a P. pygmaeus colony from Sarawak (top right). The wide size range of P. diversus nonminor workers probably arose from a narrowly defined major caste in a P. pygmaeus-like ancestor.
Measurements for the P. diversus colony were made on a sample of 1,080 minor workers and separately on a sample of 278 nonminors; the minor workers made up at least 99% of all workers in the colony, so if the minor worker peak was correctly proportioned on this page relative to the nonminors, the peak would be five meters tall! The largest worker in the whole colony was not in this sample (5.63 mm); the absolute gap of 0.46 mm between the largest minor and smallest nonminor was confirmed further for this colony by measurements of an additional 830 minors in the course of behavioral experiments prior to colony excavation.
Measurements for P. pygmaeus were made for 50 minors and 50 nonminors (majors)rathe latter made up less than 0.5% of the worker labor force. Our discussion concerns physical caste systems. The delineation of temporal castes is another matter: we do not mind the use of "caste" to describe behaviorally distinct worker age groups--as long as the fact that the castes are temporal is made explicit. vilson's (1976) distinction between discrete and continuous temporal caste systems, for example, remains invaluable.
H611dobler and Wilson (1990) state that complete worker dimorphism (the presence of two distinct worker castes) has occurred "in no fewer than eight phylogenetically scattered genera." Our altered definition of worker castes suggests a modified view, for, despite tremendous worker size variation (Fig. 3) , isn't Pheidologeton diversus (like its congeners: Moffett, unpublished data) also in a sense dimorphic? Polymorphism in this genus most likely originated from the expansion of the major caste of an Oligomyrmex-like ancestor over an extreme size range, combined with the development of complex allometry (minor workers being largely unchanged). Indeed, the likely sister taxon to Pheidologeton, P. pygmaeus (which does not belong in Pheidologeton: Moffett 1987b), shows the exact ancestral condition we propose (Fig. 3) In summary, we believe more care should be used in applying the terms "caste" and "subcaste" to worker populations within an ant colony. We recommend, in particular, that "caste" should be used only where there are disjunctions in worker size-frequency distributions and not for arbitrary subdivisions of a worker size continuum, as has been done in the past for the genus Daceton.
SUMMARY
Polymorphism in the South American arboreal ant Daceton armigerum is described and compared with that of other highly polymorphic ant species. The size-frequency distribution of D.
armigerum workers is unimodal. Workers collected outside of the colony on foraging trails are also highly polymorphic but are considerably larger, on average, than the workers as a whole. An analysis of the relative size of various body parts shows that allometry in D. armigerum is monophasic. The use of the terms "caste" and "subcaste" in social insect biology is discussed, and unambiguous uses for these terms are proposed.
